Noodles are a favorite food in many cultures. There are many cases that noodle soups were contaminated with heavy metal like Pb(II) and Cd(II) which released from their container or boiling pot. In this work, the highly selective method has been established for simultaneous detection of Pb(II) and Cd(II) ions using bismuth film electrode by applying square wave anodic stripping voltammetry or SWASV technique. Bi(III) ion was used to enhance analytical signal by in situ plating solutions on glassy carbon support. The electrochemical analysis is based on simultaneous preconcentration/ reduction of both ions at -1.1 V (versus Ag/AgCl) in 0.5 molL -1 HCl during 240 s, followed by subsequent chemical stripping of square-wave detection. The linear calibration curve was exhibited in the ranged of 0.02-1.0 mgL -1 . The value of limits of detection (LOD) for Pb(II) and Cd(II) were attained at 0.007 mgL -1 and 0.004 mgL -1
INTRODUCTION
Noodles are a staple food in many countries. They are cooked in boiling water, sometimes with cooking oil or salt added. When their container contact with food, the impurities may transfer into the food. Particularly, Pb(II)) and Cd(II) are known to be high toxic metals to not only aquatic life but also human 1 . They could accumulate via food chain which cause harm to human health. Hence, the development technique for determination of both ions in noodle soups samples is very significance for not only the human safety but also pollution control 2 . Recently, several analytical techniques have been used to determine the quantity of Pb(II) and Cd(II) ions in various samples such as spectrometry techniques (AAS, ICP, UV-Vis), chromatography technique (HPLC) and liquid ion exchange [3] [4] [5] [6] [7] [8] [9] [10] [11] .
However, these techniques are rather limited in practical including time-consuming including tedious sample preparation and specific operating skills.
Among these, square wave anodic stripping voltammetry or SWASV technique is one of the most widely used due to its unique properties including low limit of detection, high sensitivity, low cost and wide dynamic range. Therefore, this technique was applied to determine various target analysts such as cadmium lead (Pb(II)), (Cd(II)), arsenic (As(III)), mercury (Hg(II)), gallium (Ga(III)), zinc (Zn(II)), indium (In(III)), copper (Cu(II)), oleuropein, tryptamine, and levofloxacin [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . However, these works show the suitable techniques for the detection of only single target analyst. Therefore, simultaneous detection by SWASV is in high demands and remains a challenge for determination of toxic metal ions quantity in real samples.
This work proposes to establish a highly selective technique for simultaneous detection of Pb(II) and Cd(II) which are toxic ions at trace levels by using SWASV. The optimum conditions including deposition potential, supporting electrolyte, plating concentration, frequency, step potential, pulse amplitude and time were investigated. The established technique was successfully used to determine the trace quantity of Pb(II) and Cd(II) ions in noodle soup samples.
MATERIALS AND METHODS

Chemicals and Apparatus
All chemical reagents were used without further purification and prepared using distillation water. HCl, CH 3 3 solution to prevent metal contamination. Anodic stripping voltammetry was performed by using an Autolab Potentiostat (Autolab 101, Netherlands). The bath system consisted of glassy carbon electrode, an Ag/AgCl and a platinum were the working electrode, reference electrode and counter electrode, respectively. The system was set for batch analysis with in situ bismuth plating solution.
Procedure
To study the simuntaneous detection of Pb(II) and Cd(II) ions, the ASV was applied by In situ 1 mg L -1 Bi(III) plating which was electrodeposited on the surface of electrode at -1.1 V vs. Ag/AgCl. The working electrode were deposited with these ions under the optimum potential for 240 minute. After that, all samples were recorded their voltammogram in the range of -1.1 to 0.4 V using the scanning a potential technique via the square-wave waveform under suitable conditons including 100 Hz, 5 mV and 30 mV for frequency, step potential and pulse amplitude, respectively. In addition, to clean the electrode, 1 mol L -1 HCl was applied to remove the residual metal ions at +1 V for 60 minute. The procedure of this method was optimized for supporting electrolyte, the concentration of plating solution, frequency, step potential, pulse amplitude, deposition potential and time.
Application
The Bi(III) plating electrode was applied to determine the concentration of Pb(II) and Cd(II) ions in noodle soup samples. All samples were collected from varous noodle shops in Nakhon Si Thammarat Province, Thailand. Briefly, 10 mL of 0.1 mol L -1 HNO 3 and 15 mL of noodle soup sample were mixed. After that, the mixtures were heated to evaporate an excess water until 2.5 mL of the sample remained 24 . Finally, their volume and pH were adjusted by using buffer solution. To validate the proposed method, ICP-OES technique was used to determine the quantity of Pb(II) and Cd(II) ions. In addition, the accuracy was tested by spiked standard solution at 0.1, 0.5 and 0.7 mg L -1 .
RESULTS AND DISCUSSION
Effect of Bi(III) concentration
Bi(III) was used to modify working electrode for an enhancement of the current of ASV 25, 26 . The Bi film was depended on Bi(III) concentration, which affected the voltammogram. So, the effect of Bi(III) concentration plating was studied on ASV of Pb(II) and Cd(II) in the range of 0.25 to 2.0 mgL -1 . From  Fig.1a , the currents of Pb(II) and Cd(II) drastically increased with the increasing of Bi(III) concentration up to 1.0 mgL -1 and then clearly decreased at concentration of Bi(III) higher than 1 mgL . Bi(III) ion helped induction the target metal ions to accumulate on glassy carbon electrode as used for working electrode. The high concentration of Bi(III) ion decreased the signal current caused by limitation of the area on working electrode. Therefore, the suitable Bi(III) concentration of 1 mgL -1 was chosen indicating the highest ASV peak current.
Effect of supporting electrolyte
The effect of electrolyte influents on metal ions that has different electrochemical detection in each electrolyte solution. The widely used electrolytes such as HCl, acetate buffer solution and phosphate buffer solution were subject to study by ASV for Pb(II) and Cd(II) detection. The results show that Pb(II) and Cd(II) give the best electrochemical responses in HCl with good stripping peak. Moreover, the influence of HCl concentration for Pb(II) and Cd(II) detection was also considered in the range 0.01 to 1.0 mol L -1 (Fig. 1b) . The peak current increased at 0.5 mol L -1 and decreased when higher concentrations, because continuous increases in the concentration of HCl could produce bubble in the solutions resulted in reduction of working electrode area. So, the maximum of peak current reached at 0.5 mol L -1 which was suitable for supporting electrolyte.
Deposition potential effect
The deposition potential influence on the obtained stripping peak current of two metal ions was performed in the range of potential from -0.8 to-.2 V vs. Ag/AgCl. The results were shown in Fig. 1c . The negative changes of deposition potential could improve the reduction of Pb(II) and Cd(II) on the working electrode surface and increased the stripping peak current. However, the deposition potential which found to be maximum current was -1.2 V vs. Ag/AgCl. In contrast, some other metal ions may be decreased at these potentials. Therefore, the deposition potential at -1.1 V was applied to complete both high sensitivity and better response for electrochemical detection 27 .
Fig. 1 (a). The concentration effect of the Bi(III) plating (b) effect of the concentration of supporting electrolyte and (c) the deposition potential effect on the ASV peak current of a solution
Deposition time effect
The deposition time is vary importance parameter for ASV technique. Fig. 2 showed the deposition time effect on the currents of metal ions. From the result, it was found that the deposition time greatly increased in the range of 60s to 300s. In addition, the stripping peak currents decreased after the deposition time higher than 300s was applied, which was probably due to the saturation of electrode surface loading, so the excess deposition of Bi(III) film on the working electrode was similar to the Bi(III) concentration effect. However, the highest peak current was occurred at 300s that is long time for deposition of metal ions. Thus, the accumulation time of 240s was chosen for the reduction time of detection and cleaning electrode. 
Voltammetric detection effect
To determine the quantity of Pb(II) and Cd(II) by using SWASV technique, the key parameters including step potential, influent of square-wave frequency and amplitude were also investigated. The stripping currents of two metal ions increased with the increasing of the square-wave frequency which were related for high scan rate and then it decreased over 100 Hz (Fig. 3a) . As similar to amplitude increased up to 30 mV as shown in Fig. 3b . The increasing of the amplitude may be due to a raise in the peak currents for both two metal ions, since the cathodic and anodic currents were larger difference. Hence, the optimum frequency and amplitude were chosen as 100 Hz and 30 mV, respectively. An increase in the step potential, signal of Pb(II) increased but the peak current of Cd(II) decreased at higher than 7.5 mV (Fig. 3c) . So, the optimum step potential for square-wave voltammetry was at 5 mV.
The result from Fig. 4 . showed that all metal ions of interferences had no significant affecting on the analytical signals of Pb(II) and Cd(II) due to the negative or positive change of sample response less than 10-15% which was compared to the Pb(II) or Cd(II) ions response alone 28 . 
Effect of interference
To study the selectivity of the developed method. The effect of other ions including Zn(II), Cr(III), Cu(II), Al(III), Fe(III) and Hg(II) in the solution sample as interference ions on the ASV current for Pb(II) and Cd(II) ions detection were considered. The effect of these interferences was displayed as the preferred analyte to interference concentration ratio. The responses of Pb(II) and Cd(II) ions solution were compared with the analytical responses of the interfering ions addition at 1:1, 1:3 and 1:5 ratios. 
Analytical performance
Under the suitable conditions (Table 1) for Pb(II) and 0.004 mgL -1 for Cd(II). The limit of quantification (LOD = 10SD) for two metal ions was found to 0.02 mgL -1 . After 7 measurements, the relative standard deviations (%RSD) for different concentrations not over than 15% and nonsignificant for inter-day analysis which indicated that the proposed method has high precision for Pb(II) and Cd(II) determination. Step potential (mV) 1 to 10 5
Amplitude (mV) 10 to 50 30
Application in noodle soup samples
The developed procedure was applied Table 2 . The recoveries of two metal ions were acceptable which demonstrated in a range of 83 to 109%. In addition, from the comparison of analyze performance between the developed method and ICP-OES method, it was found to be no significant difference. Therefore, it is shown that the developed method can be successfully implied for the Pb(II) and Cd(II) determination in noodle soup samples. 
CONCLUSION
In this work, the selective method has been developed for the simultaneous determination of Pb(II) and Cd(II) in noodle soup samples by using square-wave anodic stripping voltammetry. A good analytical performance is present including highly selectivity, easy to operate and cost-efficient for trace metal ions over traditional method. The practical analysis was successfully applied to low concentration level of metal ions in noodle soup samples. In addition, the proposed method can also serve well for complex matrix samples.
